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1. Introduction

Socio-scientific issues (SSIs) are referred to as “real world scenarios related contemporary issues” because they
integrate science learning with real social, cultural, political, and ethical problems [1]. There are several
characteristics that make SSI relevant in science education such as being complex, unstructured, and involving
multiple perspectives [2]. As a contextual learning framework, SSI enables students to analyze scientific issues
related to real-world ethical, political, or social dilemmas, thus increasing the relevance and authenticity of
science learning [3]. This process encourages students to think critically through exploration of the issues
studied from vatious perspectives, accompanied by in-depth analysis [4].

The SSI approach in science education is evolving into a pedagogical approach in fostering students'
scientific literacy and social awareness [5]. In the last decade, various countries have begun to integrate SSI as
an important component in the curriculum, pedagogy and research of science education around the world [6].
SSI also promotes learning that is in line with the demands of the 21st century through inquiry-based and
transdisciplinary learning by integrating science, social values, and democratic participation [7]. Therefore,
learning the SSI approach not only deepens students' scientific insights, but also strengthens social ethical
aspects in the context of education [8]. Science education, especially physics, has a significant impact on the
development of students' scientific skills and literacy, if packaged in a relevant and applicable context [9].

The application of Socio-Scientific Issues (SSI) approach in physics learning can help students link physics
concepts with phenomena in everyday life and train critical thinking skills through scientific processes such as
observation, hypothesis generation, testing, and conclusion drawing [10]. However, physics learning is often
considered difficult by students due to its abstract concepts, complex systems, limited prior knowledge, and
the use of confusing symbols that trigger misconceptions that hinder students' conceptual understanding [11].
In this context, the SSI approach provides a pedagogical solution by presenting relevant real contexts, thus
enabling students to understand the linkages between physics concepts and social issues [12]. Physics concepts
such as climate change, renewable energy is one of the real examples that can be studied through the SSI
approach [13]. SSI implementation in physics learning not only improves science literacy, but also helps
students connect physics concepts with real-life contexts and complex social issues, so that learning becomes
more meaningful [14].

In recent years, there has been increasing attention to research that addresses the application of Socio-
Scientific Issues (SSI) in education. However, studies that specifically explore the integration of SSI in the
context of physics learning are still relatively limited compared to other science fields, such as biology and
environmental issues. In fact, the SSI approach has great potential to bridge abstract physics concepts with real
problems in society [15]. Therefore, this study uses content analysis to identify specific characteristics of data
systematically, and objectively to help classify and understand the content of the communication under study
[16]. The study was conducted through a review of the variables studied, the physics materials used, the research
methods, and the data collection tools. This study seeks to produce a comprehensive synthesis related to the
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utilization of SSI. The information is expected to provide a comprehensive picture of the development of SSI
research in physics education, as well as an important reference for the development of research and learning
practices that are more contextual, transformative, and relevant to the needs of the 21st century.

This research aims to fill the gap in the literature review related to the implementation of Socio-Scientific
Issues (SSI) in physics learning by conducting a systematic review of various studies that have been published
during the period 2020 to 2025. A content analysis approach is used to compile an in-depth synthesis, which
not only describes trends but also reveals the potential contribution of SSI in realizing more contextual and
meaningful physics learning [17]. The findings of this study are expected to serve as a foundation for
researchers, educators, and curriculum developers in expanding the scope of SSI utilization in physics
education. The research questions used in this study were compiled based on the results of screening and
analysis of vatious Scopus indexed scientific articles, as follows:

1. What are the main findings of the researches on the application of SSI in physics learning in the last five
years?
What is the distribution of ssi research publications in physics learning based on the year of publication?
Which physics materials or topics are most associated with SSI?
Which SSI issues are most widely used in physics learning contexts?
What are the research objectives put forward in studies that integrate SSI in physics learning?
At which level of education is the SSI approach most widely applied in the context of physics learning?

No UL

What are the dependent variables studied in the research study of the application of SSI in physics
education?

2. Method
2.1. Research Design

The method used is a systematic literature review that aims to collect, identify and deeply analyze relevant
studies in order to present the latest literature updates. The data analysis employed content analysis
methodology. An analysis of vatious data, such as visual and verbal data that allows the reduction of phenomena
into defined categories in order to be better analyzed [18]. This process transforms publications into units of
analysis that are coded with measurable categories, thus enabling an assessment of their appropriateness to the
SLR research focus [19]. Thus, this design enables thorough knowledge mapping and a more systematic and
targeted presentation of findings in response to the research focus.

2.2.  Sample in the Study

This study uses a sample of 11 publication atticles taken from the Scopus database, with all publications selected
based on the specified keywords and focusing on the topics of “socio”, “scientific”, “issues”, ‘physics’, “learning
OR education”. The publications included journal articles and conference proceedings Scopus was chosen over
other databases such as Web of Science, Google Scholar, or ERIC because it provides broader coverage of
high-quality publications that have undergone peer review, thereby ensuring the reliability of the data and
relevance of the selected soutces.

2.3. Research Procedure

The articles used in this study were obtained from the Scopus database. Scopus was chosen due to its broad,
high-quality, and internationally recognized coverage of scientific literature. In the context of this study, a
literature search on the Scopus database resulted in a number of articles related to the topics “socio”,
“scientific”, “issues”, ‘physics’, “learning OR education”. From these results, 11 articles were selected as
samples based on inclusion criteria such as relevant articles and conference proceedings and certain exclusion
criteria such as those that include book chapters and publications that are not relevant to the field of physics
learning. However, this relatively small sample size also represents a limitation, as most of the retrieved articles
focused on science education in general, while only a limited number specifically addressed physics learning.
This limitation also reflects the scarcity of research specifically addressing physics learning, undetlining the
relevance of this study in filling that gap.

2.4. Data Inclusion and Data Exclusion Criteria

All articles identified were in English. The inclusion criteria included research articles and proceedings articles
that specifically addressed the application of Socio Scientific Issue (SSI) in physics learning. Articles that were
not relevant to the research focus were excluded from the analysis using Convidence with the interval 2020-
2025. In the screening process through Convidence, some articles were categorized as wrong scope, limited
access. However, there are several articles found through keyword searches mentioning the topics “socio”,
“scientific”, “issues”, ‘physics’, “learning OR education”, many of which do not directly discuss the application
of SSI in the context of physics learning. Some articles discuss SSI in science education in general without
linking it specifically to physics learning. In addition, some relevant articles have limited access, limiting the
completeness of data that can be thoroughly analyzed. Presentation of data screening criteria, presented in
Table 1.
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Table 1. Inclusion and Exclusion Data Criteria

Criteria Data Inclusion Data Exclusion
Language English Non-English
Article Type Articles, Conference Papers, and Reviews Editoria, Book Chapters, Thesis/Dissertation, and Technical
Reports
Time Range 2020 - 2025 Beyond 2020-2025
Open Access All Green, Hybrid Gold, Bronze

2.5. Eligibility Criteria

The atticles reviewed were determined based on systematically formulated inclusion and exclusion data critetia.
The database of articles met the criteria if they were written in English, published in the form of journal articles
or proceedings, and specifically discussed the application of Socio-Scientific Issues (SSI) in physics learning.
Conversely, articles that were not relevant to the focus of the study, such as those that only discussed SSI in
general in the context of science education without a direct link to physics learning, were excluded from the
analysis. The screening process was conducted with the help of Covidence software, which automatically
classified inappropriate articles into categories such as wrong scope and limited access. In addition, although
some articles included keywords such as “socio”, “scientific”, “issues”, “physics”, and learning’ or “education”,
not all of them explicitly examined the application of SSI in physics learning, so they were excluded from the
main analysis.

2.6. Data Analysis

Data analysis in this study was carried out through several systematic stages through a combination of Scopus,
Convidence, and Microsoft Excel databases. The steps of data analysis are as follows:

1. Initial data retrieval obtained through the scopus database using the keywords “socio”, “scientific”,
“issues”, “physics”, and “learning” or ‘education’, with filter year “2020-2025”, subject area “physics and
astronomy”’, document type “article, conference paper, and review”, language “english”. The data that
has been obtained is exported in CSV format.

2. Scopus CVS files are imported into Convidence to support the systematic review process through
duplicate screening, title and abstract screening, and full text review. This process is documented in the
form of PRISMA diagrams to maintain transparency of selection.

3. The results of Convidence are exported in the form of CVS and imported into Microsoft Excel to be
visualized in the form of tables.

4. What are the research objectives put forward in studies that integrate SSInterpretation and presentation
of the results of the descriptive analysis and visualization process in the form of a systematic narrative to
show trends, developments, scientific contributions, and the direction of SSI research in the context of
physics learning.

3. Result
3.1. Analysis of Article Findings on SSI in Physics Learning

The articles analyzed were obtained through a selection process based on predefined inclusion and exclusion
criteria to ensure data relevance and quality. Information on the main findings of the selected articles from

2020 to 2025 are presented systematically in Table 2.
Table 2. Article Findings on SS1 in Physics Learning

Author Findings
(Suprapto & Integration of SSI through the context of traffic light kinematics improves students' understanding of
Admoko, 2021) physics concepts and higher order thinking skills.
[20]
(Habiby et al., SSl-based explicit-reflective approach is effective in improving students' understanding of the nature
2021) [21] of science (NOS), especially social and cultural aspects.
(Reswara et al., The application of the PjBL-STEAM-SSI integrated learning model significantly improves students'
2024) [22] science literacy in energy and simple machines.

(Yusup, 2021) [23]  SSlis used as a context in the development of a valid and reliable energy literacy (ELA) instrument to
support understanding of global energy issues.

(Sciarretta & The inadequacy of students' scientific knowledge in dealing with SSI emphasizes the importance of

Testa, 2024) [24] strengthening materials and teacher training for scientifically based decision making.

(Faschin & Hopf, The SSI context of climate change was integrated through the creation of digital infographics, which
2025) [25] significantly improved students' scientific communication.

(Faschin & Hopf, The study identifies physics teachers' beliefs towards the integration of SSI in learning, particularly
2025) [25] climate protection issues, using the SDG and PCK theoretical approaches.
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(Sulisworo & The application of SSI in the form of everyday physical phenomena is utilized in TAP worksheets to

Safitri, 2022) [26] improve students' scientific argumentation skills.
>

(Suyidno et al., The issue of wetland management as the context of SSl is used in the ABCL model to enhance the
2022) [27] creativity and environmental awareness of physics teacher candidates.
(Kamila & Louise, An SSl-based storybook that connects atomic theory with socio-historical context is effective in
2021) [28] improving high school students' conceptual understanding and critical thinking.
(Paul—Schultz et SSI-based physics curriculum links energy and electricity concepts with local environmental justice
al., 2023) [29] issues, enhancing students' social awareness and scientific ethics.

*

3.2. Analysis Year of Publication

Analysis of the year of publication was conducted to identify the development of research publications that
examine the application of the Socio-Scientific Issues (SSI) approach in physics learning during the petiod 2020
to 2025. The frequency of publications per year is presented in Table 3 to provide an overview of the trends

and intensity of research in that period.
Table 3. Frequency of Article Publication on SS1 in Physics Learning per Year

Year Frequency Percentage (%)
2021 5 45,45
2022 2 18,18
2023 1 9,09

2024 2 18,18
2025 1 9,09
Total 11 100,00

3.3. Analysis of Physics Topics Associated with the SSI Approach
Topic analysis aims to identify physics materials or topics that are most often studied in research that integrates
the SSI approach. The following distribution of physics topics based on the number of occurrences is shown

in Table 4.
Table 4. Frequency of Physics Topics in Articles

Physics Topics Frequency Persentase (%)

Energy and its Applications 5 45,45
Environmental and Climate Change Issues 2 18,18
Kinematics 1 9,09
Fluids 1 9,09
Structure and Model of the Atom 1 9,09
Scientific Inquiry and Modeling 1 9,09

Total 11 100,00

3.4. Analysis of SSI Issues Used in Physics Learning
This analysis was conducted to find out the SSI issues used in physics learning, both locally and globally. The

results of the analysis of SSI issues are shown in Table 5.
Table 5. Frequency of SS1 Issues in Articles

Socio-Scientific Issues Frequency Percentage (%)
Climate Change and Environmental Protection 4 36,36
Applications of Physics Concepts in Daily Life 3 27,27

Energy and Environmental Issues 2 18,18

Social Issues in the Context of Industry and Transportation 2 18,18

Total 11 100,00

3.5. Analysis of Research Objectives
The research objectives were analyzed to understand the main focus of each study related to the SSI approach
in physics learning. Table 6 presents a classification of the most frequently stated objectives in the reviewed
articles.
Table 6. Research Objectives in Articles
Author Research Objectives
(Suprapto & Introducing an SSl-based HOTS reasoning model through the context of traffic kinematics to

Admoko, 2021) [20] improve concept understanding.
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Developing students' understanding of Nature of Science (NOS) through SSl-based explicit-
(Habiby et al., 2021) reflective approach.
(21]
(Reswara et al., 2024) Develop and test the effectiveness of PjBL, STEAM, and SSI integrated learning models to improve

[22] science literacy.
Developing and validating SSI-based energy literacy instruments using Rasch model for physics

(Yusup, 2021) [23] teacher candidates.
(Sciarretta & Testa, Investigating the relationship between scientific inquiry and SSR and developing TLS to improve

2024) [24] students' reasoning ability.
(Faschin & Hopf, Investigating the improvement of students' verbal and visual communication through the use of
2025) [25] infographics in climate change learning.

(Faschin & Hopf, Analyze physics teachers' beliefs on climate protection discussions and identify basis for teacher
2025) [25] training.
(Sulisworo & Safitri, Developing TAP-based online worksheets to improve students' argumentation skills in physics

2022) [26] learning.
(Suyidno et al., 2022) Analyzing the effectiveness of ABCL learning in improving creativity and environmental awareness
[27] of physics teacher candidates.

(Karnila & Louise, Developing 45 TMD-based atomic theory storybooks to improve students' understanding and

2021) [28] critical thinking.
(Paul-Schultz et al, Adaptedenergyand electricity instruction to allow students to relate physics to local environmental

2023) [29] justice issues.

3.6. Education Level Analysis
Education level analysis was conducted to find out at which education level the SSI approach is most widely

applied in physics learning. Table 7 shows the distribution of education levels based on the frequency of articles.
Table 7. Level of Education in Articles

Level of Education Frequency Percentage (%)
HIGH SCHOOL 2 36,36
MIDDLE SCHOOL 3 27,27
Colleges 3 27,27
Teacher 1 9,09
Total 11 100,00

3.7. Analysis of the Dependent Variables Used
The analysis of dependent variables aims to identify the most studied dependent variables in the study of the
application of SSI in physics learning. The following Table 8 lists the variables found along with the highest

number of occutrences.
Table 8. The Dependent 1V ariable in the Articles

Dependent Variable Frequency Percentage (%)
Student Comprehension 4 36,36
Science and Energy Literacy 2 18,18
Scientific Communication and Argumentation Skills 2 18,18
Attitude and Affection 2 18,18
Scientific Thinking Skills 1 9,09
Total 11 100,00

4. Discussion

4.1. Analysis of Article Findings on SSI in Physics Learning

This study found that the Socio Scientific Issue (SSI) approach has been widely applied in various forms of
learning strategies to improve the quality of learning at vatious levels of education. Most of the articles showed
that the use of real social and scientific contexts such as traffic, climate change, and energy justice, improved
students' understanding of physics concepts and higher order thinking skills such as studies conducted by
Azizah et al., 2021; Paul-Schultz et al., 2023; Reswara et al., 2024; Suprapto & Admoko, 2021 discussing the
use of kinematics topics in traffic lights that not only encourage students in understanding motion, but also
help in improving analysis skills and skills in science-based decision making [30][29][22][20]. In addition, studies
that discuss the explicit-reflective approach that integrates the SSI context successfully deepen students'
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understanding of the Nature of Science (NOS), especially the social and cultural aspects of science such as the
research conducted by Habiby et al., 2021 [21].

Some studies such as those conducted by Kamila & Louise, 2021; Sulisworo & Safitri, 2022; Yusup,
2021 also examine the development of SSI-based learning tools, such as worksheets, science storybooks, and
validated energy literacy instruments that are proven to be able to improve science literacy, argumentation skills,
and active participation of students in solving contextual problems [28][26][23]. The integration of SSI also
supports the development of affective aspects such as environmental awareness and ethical awareness,
especially when global issues such as climate change ate raised [31]. In addition, a study conducted by Faschin
& Hopf, 2025 [25] stated that research on teachers shows the need for training so that they are ready to integrate
social issues in physics learning.
4.2. Year of Publication Analysis
Analysis of publication trends shows that the study of the Socio-Scientific Issues (SSI) approach in physics
learning has fluctuated duting the period 2020 to 2025. 2021 was recorded as the year with the highest number
of publications, namely five articles or 45.45% of the total. This trend shows that in that year, the SSI approach
became the main spotlight in the physics education research agenda, possibly as a response to the demands of
meaningful and contextualized learning after the COVID-19 pandemic [17]. The decline in the number of
publications in subsequent years does not necessarily reflect a decline in interest, but may indicate a shift in
focus towards implementation or practical development in the field such as studies conducted by Azizah et al.,
2021; Reswara et al., 2024; Sulisworo & Safitri, 2022; Suyidno et al., 2022; Yusup, 2021 [30][22][26][27][23].
This trend is also in line with the results of other literature studies that show that interest in issue-based
contextual education has increased in the last decade such as studies conducted by Azizah et al., 2021; Faschin
& Hopf, 2025; Habiby et al., 2021; Suprapto & Admoko, 2021 [30][25][21][20].
4.3. Analysis of Physics Topics Associateda with the SSI Approach
The physics topic most associated with the SSI approach in the analyzed studies is “Energy and its
Applications”, with a frequency of 45.45% as found in studies conducted by Faschin & Hopf, 2025; Paul-
Schultz et al., 2023; Reswara et al., 2024; Suyidno et al., 2022; Yusup, 2021 [25][29][22][27][23]. While the
studies conducted by Faschin & Hopf, 2025; Paul-Schultz et al., 2023; Reswara et al., 2024; Suyidno et al., 2022;
Yusup, 2021 [25][29][22][27][23] show the dominance that energy material has a strong connection with
social and global science issues, such as the energy crisis, the use of renewable energy, and environmental
conservation. This strengthens the position of energy topics as a bridge between physics concepts and real-life
issues. In addition to energy, topics such as climate change through fluid and thermodynamics by Azizah et al.,
2021; Faschin & Hopf, 2025; Sulisworo & Safitri, 2022 [30][25][26], kinematics, as well as atomic structure,
studies by Kamila & Louise, 2021; Suprapto & Admoko, 2021 [28][20], with a lower frequency of these studies.
This diversity of topics indicates an effort to expand the range of SSI approaches in various physics concepts.
However, there are still gaps in the utilization of other topics such as waves, dynamic electricity, or modern
physics that have not been widely contextualized in SSI research [12]. Thus, these topics ate opportunities for
further exploration in future studies.
4.4. Analysis of SSI Issues Used in Physics Learning
The types of Socio-Scientific Issues (SSI) used in physics learning in the articles analyzed show a strong
tendency towards environmental issues, with “Climate Change and Environmental Protection” being the most
dominant context (36.36%). The use of this issue reflects the increasing urgency of education towards
environmental sustainability and global ecological awareness. In addition, some studies such as those conducted
by Paul-Schultz et al., 2023; Reswara et al., 2024; Suprapto & Admoko, 2021 [29][22][20] also utilized everyday
issues such as traffic and domestic energy as much as (27.27%), as well as social issues by Sciarretta & Testa,
2024; Suprapto & Admoko, 2021 [24][20] related to industry and transportation (18.18%). This variety of
contexts indicates that the SSI approach in physics is able to bridge between academic content and social
realities faced by students. Interestingly, most of the issues used have local and global values simultaneously,
reinforcing the relevance of physics education in shaping citizens who are aware of the social impact of science
such as the study conducted by Paul-Schultz et al., 2023 [29]. This is in line with the spirit of 21st century
education that places science literacy as the basis for decision-making in everyday life [32].
4.5. Analysis of Research Objectives
The research objectives analyzed in the studies on the SSI approach in physics learning show a variety of
objectives, both in terms of developing learning tools such as studies conducted by Kamila & Louise, 2021;
Sulisworo & Safitri, 2022; Yusup, 2021 [28][26][23], improving learning outcomes such as studies Reswara et
al,, 2024; Sulisworo & Safitri, 2022; Suprapto & Admoko, 2021 [22][26][20], and research objectives regarding
teacher empowerment as conducted by Faschin & Hopf, 2025 [25]. In general, most of the studies aim to
improve the quality of learning by integrating social context into physics learning such as the studies conducted
by Paul-Schultz et al., 2023; Reswara et al., 2024; Suprapto & Admoko, 2021 [29][22][20]. On the other hand,
the study conducted by Yusup, 2021 [23] focused on the development and validation of SSI-based tools and
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instruments, such as worksheets, sians storybooks, and Rasch model-based energy literacy instruments. Other
research focuses more on strengthening the cognitive and metacognitive dimensions of students such as the
study conducted by Habiby et al.,, 2021 [21] which aims to improve concept understanding, higher order
thinking skills (HOTS), and mastery of the nature of science (INOS), especially in terms of social and cultural
aspects of science. This analysis shows that the SSI approach in learning is not only a learning strategy, but also
a transformative tool that integrates cognitive, affective aspects, and also social values in science education [6].
4.6. Education Level Analysis

The analysis shows that the SSI approach is most widely applied at the high school level as much as 36.36%
such as studies conducted by Kamila & Louise, 2021; Paul-Schultz et al., 2023; Sciarretta & Testa, 2024;
Sulisworo & Safitri, 2022 [28][29][24][26], followed by junior high school and also college which each amounted
to 27.27% studied by Azizah et al., 2021; Habiby et al., 2021; Reswara et al., 2024 [30][21][22] and one study at
the teacher level such as a study conducted by Faschin & Hopf, 2025 [25]. The dominance of the high school
level indicates that at this level of education, it is considered more ready to actively engage in issues that demand
critical and reflective thinking skills [33].

4.7. Analysis of Dependent Variables Used

The most widely used dependent variable in SSI research on physics learning is student understanding at
36.36% such as studies conducted by Habiby et al., 2021; Kamila & Louise, 2021; Paul-Schultz et al., 2023;
Suprapto & Admoko, 2021 [21][28][29][20]. In addition, science and energy literacy, communication skills on
scientific argumentation, and affective attitudes are also one of the important concerns in several studies such
as those conducted by Azizah et al.,, 2021; Faschin & Hopf, 2025; Reswara et al., 2024; Sulisworo & Safitri,
2022; Suyidno et al., 2022; Yusup, 2021 [30][25][22][26][27][23], only a few studies have explored scientific
thinking skills specifically as conducted by Sciarretta & Testa, 2024 [24]. Howevet, based on this analysis, thete
are still opportunities to explore other variables such as evidence-based decision making or students' real actions
towards social issues.

5. Conclusion

This study identifies trends from content analysis of Sociological and Scientific Issues (SSI) research in physics
education. Content analysis shows that the SSI approach in physics education has been proven to improve
conceptual understanding, critical thinking, and science literacy. In addition, the topic of “energy and its
applications” is the most dominant topic in this study. SSI also shows the role of meaningful 21st-century
learning, which not only shapes cognition but also contributes to the development of students' affective and
social values. High school level is the main target because it is considered to be the most cognitively and
reflectively ready. The variable most frequently explored in this study is student understanding, but the potential
to explore variables such as evidence-based decision-making and student action on social issues is still wide
open. Evidence-based decision-making and student action on social issues help students understand the
complexity of problems comprehensively, hone critical and analytical thinking skills, build arguments from
various stakeholder perspectives, and foster active participation, social responsibility, and reflection in decision-
making [34]. In the future, the findings of this study can be used as a reference to support further research and
innovation in the field of physics learning approaches. Future systematic literature reviews (SLRs) are
recommended to explore variables that have not been widely explored, such as evidence-based decision-making
and student social actions, expand the scope beyond the high school level, cover a wider range of physics topics,
and utilize diverse databases to obtain a more comprehensive picture of SSI research in physics learning.
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